Abstract: ARS-interacting multifunctional proteins (auxiliary components) -are nonezymatic proteins, associated with aminoacyl-tRNA synthetases -enzymes that catalyse the joining of amino acids with their corresponding tRNAs. All these proteins are complexed into large macromolecular multisynthetase complex in eukaryotes. It includes nine different ARSs and three auxiliary components. Their spatial structures precisely defined by X-ray analysis are still not known. Nevertheless, it very useful to have this structure while making biochemical studies. Bioinformatical tools were used to create structural models of two auxiliary components of multisynthetase complex -p18 and p38.
Introduction
p18 or AIMP3 is the smallest non-enzymatic component of multisynthetase complex. This protein is less studied among other auxiliary components. It was shown that it demonstrates strong sequence similarity with both glutathione S-transferase and with subunits β and γ of elongation factor 1 [3] . p18 also has homology with N-terminal moiety of human valyl-tRNA synthatase. Because of this it is suggested that AIMP3 plays important role in anchoring the elongation factor EF-1H to the multisynthetase complex. It was shown that p18 strongly interacts with EF-1γ contributing to channeling system of RNA transfer. Exact place of p18 in the multienzyme complex is still unknown but is thought that this protein is interacting with methionine tRNA synthetase.
His physiological role consists in regulation of p53 synthesis and maintenance of chromosomal DNA. For instance, significant increasing of p18 expression level was shown after DNA-damaging agents [ UV, actinomycin D (Act. D), and cisplatin (CDPP) ] action [1] .
After detailed in vivo studies it is possible to insist that p18 has also a tumor suppressing function. It activates p53 after DNA damage using the involvement of ATM/ATR serine/threonine kinases. It was shown than level of p18 is much more lover in tumor tissues than in normal tissues [2] .
p38 is studied better than others auxiliary components. Recent studies involving mice as model organism have shown its critical role for complex assemblage and stability [4] . It is claimed that all components of enzymatic complex can be divided in two groups by their association with p38. The first contains p43, RRS, and QRS anchored to the N-terminus of this protein. Interactions of p43-p38 was proved previously. They are supplied with α-helices interaction. that The second group consists of EPRS, IRS, LRS, MRS, KRS, DRS, and p18 that are associated with Cterminus of p38 in different ways. This component is of critical importance for multisynthetase complex assemblage and correct functioning.
Besides it's role in protein biosynthesis pathway, p38 has a number of other functions. It is required for cell differentiation processes. p38 also links biosynthesis and neurodegeneration by taking part in Parkinson's disease development [5, 6] .
Methods Template Selection and Modeling
To find an appropriate template for component p18 web-based BLAST program was used [7, 8] . The default settings were applied.
The alignment of p18 with its template insect δ-class glutathione S-transferase was used to create structural model. For the composing of the models, MODELLER 8
[10] was applied. Final energy optimization of obtained model was performed with HyperChem™ 6.03.
Both comparative and de novo modeling approaches with further energy minimization were applied for p38, since template with sufficient homology is not avalaible [11, 12, 13] .
The quality of each model has been evaluated by using Eval123D tool at the Bioinformatic Tool Server @TOME [9] .
Model visualization and analysis was done by Chimera visualization software.
Results and discussion
Regardless of the fact that existence of myltisynthetase complex was reported more than twenty years ago, total architecture of the complex, positional relationship of its components and mechanics of assemblage are is still not elucidated completely and sufficiently. The solution of given problem is a business of future.
It is still not possible to solve some structures of complex' components using reliable methods of structural biology. However, as protein structure is important for clear understanding of multienzyme complex assemblage and functioning, it is possible to apply bioinformatical tools instead of structural biology methods in this case. Bioinformatics can provide us with 3D models of satisfactory quality still useful for planning further experiments.
Auxiliary component p18 (Fig. 1, A) is a small globular protein, associated on a surface of multisynthatase complex where it can interact with EF-1H subunits. glutathione S-transferase as a structure with best homology was chosen for modeling. Obtained model was evaluated and put to an energy minimization procedure which improved quality of the model. This fact it can be stated that given model of spatial structure is quite reliable and noncontroversial.
Interestingly that AIMP3 also demonstrates homology to the N-terminal part of glutamyl-prolyl-tRNA synthetases.
More difficulties appeared in relation with p38 studies and modeling. There is no any protein that can serve as a template for modeling of full-chain (316 a.a.) p38. Moreover, structures that can be found in Protein Data Bank have low level of homology. Weak homology of p38 with glutathione S-transferase and Samdependent methyltransferase can be observed, but these homologues don't cover a complete sequence of auxiliary component.
Nevertheless, a model of p38 spatial structure was obtained with de novo modeling method. Obviously, it needs some more careful work and it will probably undergo further improvements.
This model of auxiliary component p38 (Fig. 1, B) fits with both secondary structure predictions and domain prediction. In spite of it quality, it provides additional information for studies of subunits' interactions inside multisynthatase complex. Fig. 1 . Structures of multisynthetase complex auxiliary components p18 (A) and p38 (B). p18 is a small protein which consists of α-helices; p38 has two-domain structure to interact with different components of enzymatic complex.
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